Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.044; wR factor = 0.112; data-to-parameter ratio = 19.8.
Related literature
For a related structure, see: Labat & Halfpenny (2005) . For general background, see: Pellis & West (1968) ; Cohen et al. (1977) ; Csaszar & Morvay (1983) ; Lakshmi et al. (1985) ; EI-Maghraby et al. (1984) ; Dzhurayev et al. (1992) ; Gewald et al. (1996) ; Jones et al. (1984) ; Palani et al. (2006) .
Experimental
Crystal data C 20 H 12 O 2 S 2 M r = 348.42 Monoclinic, P2 1 a = 9.7638 (3) Å b = 11.1418 (4) Å c = 15.4496 (6) Å = 90.266 (1) V = 1680.69 (10) Å 3 Z = 4 Mo K radiation = 0.33 mm À1 T = 293 (2) K 0.21 Â 0.19 Â 0.16 mm
Data collection
Bruker APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.800, T max = 0.950 21289 measured reflections 8580 independent reflections 6591 reflections with I > 2(I) R int = 0.024 Refinement R[F 2 > 2(F 2 )] = 0.044 wR(F 2 ) = 0.112 S = 1.01 8580 reflections 433 parameters 1 restraint H-atom parameters constrained Á max = 0.44 e Å À3 Á min = À0.32 e Å À3 Absolute structure: Flack (1983) , 3970 Friedel pairs Flack parameter: 0.02 (5) Table 1 Hydrogen-bond geometry (Å , ). and their thiophene derivatives (EI-Maghraby et al., 1984; Dzhurayev et al., 1992) , possess pharmacological activities such as anti-bacterial, anti-cancer, anti-inflammatory and anti-toxic properties (Gewald et al., 1996) . Benzo(b)thiophene analogs have been shown to possess interesting estrogenic and antiestrogenic effects. Some of these compounds inhibit estradiol with greater potency than tamoxifen, and inhibition of the growth of DMBA induced mammary tumors by such compounds has been reported (Jones et al., 1984) . Some of the thiophene derivatives were screened against gram-positive, gram-negative bacteria and have shown promising anti-bacterial activity (Palani et al., 2006) . In view of this biological importance, the crystal structure of the title compound has been determined and the results are presented here.
The asymmetric unit of the title compound contains two crystallographically independent molecules (Fig. 1) . The corresponding bond lengths and angles of the two molecules agree with each other, and are comparable to those observed in the structure of 1,5-bis(3-thienyloxy)-3-oxapentane (Labat & Halfpenny, 2005) . The two independent molecules differ in the orientations of thienylmethanone units with respect to the naphthalene ring system. The S1/C12-C15 and S2/C17-C20 rings form dihedral angles of 65.30 (11)° and 50.94 (11)°, respectively, with the C1-C10 naphthalene ring system, whereas, the S1'/C12'-C15' and S2'/C17'-C20' rings form dihedral angles of 41.94 (12)° and 69.61 (13)°, respectively, with the C1'-C10'
naphthalene ring system.
The crystal structure is stabilized by C-H···O and C-H···π interactions (Table 1 and Fig.2 ).
Experimental
A mixture of phthalaldehyde (1 g, 7.46 mmol) and 1,4-di(thiophene-2-yl)butane-1,4-diane (1.86 g 7.46 mmol) was dissolved in ethanol and tertiary-butane oxide (2.08 g, 18.6 mmol), and then allowed to stir for 4 h at room temperature to get the product. The crude product was filtered and then recrystallized in chloroform. Single crystals suitable for X-ray diffraction were obtained by slow evaporation of a chloroform solution at room temperature.
Refinement
All H atoms were fixed geometrically and allowed to ride on their parent C atoms, with C-H = 0.93 Å and U iso (H) = 1.2U eq (C). Geometric parameters (Å, °) S1-C15 1.692 (3) S1'-C15' 1.697 (3) S1-C12 1.726 (2) S1'-C12' 1.720 (3) S2-C20 1.702 (4) S2'-C20' 1.690 (4) supplementary materials sup-10 
